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Description

[0001] This invention generally relates to printers and printer methods and more particularly relates to a printer and
method therefor adapted to sense data uniquely associated with a consumable loaded into the printer.

[0002] Anexemplary type of printeris an inkjet printer. In this regard, as inkjet printing technology increasingly achieves
higher performance standards, inkjet printers are becoming more widely used for high-quality imaging, particularly in
graphic arts applications, color printing, and proofing. In comparison with inexpensive "desktop" color printing applications,
high-quality imaging applications require considerably more control over printing factors such as dot registration, dot
size, ink density, color gamut and overall repeatability. Among digital color prepress systems, the "REALIST"™ printer
(manufactured by IRIS Graphics, Inc., located in Bedford, Massachusetts) and the "SILVER REED"™ printer (manu-
factured by Silver Seiko Ltd., located in Tokyo, Japan) exemplify printers that achieve high-quality imaging using inkjet
technology.

[0003] To serve the needs of this high-quality imaging market, manufacturers of inkjet printers and suppliers of con-
sumable components, head-cleaning chemicals, inks, and receiver media manufacture these systems and consumables
to exacting standards. Consumable inks used in these applications are tested to provide sensitometric performance
within tight tolerances. Consumable receiver media (such as paper, film, textiles, and other substrates) are expected to
be manufactured within a narrow range of variability for color, thickness, coating, and other characteristics. Printheads,
which may be considered disposable (therefore considered as "consumable") with some systems, are precision-fabri-
cated to provide repeatable performance, print to print. The need for high quality forces manufacturers of inkjet consum-
ables to test and market consumable products that, in part, compensate for variability allowed with other consumables.
This drives up the cost of consumables and increases the overall cost of operation to the owner of the inkjet printer.
[0004] To maintain high quality standards, consumables manufacturers routinely test and certify their products for
performance within a required range. Consumable inks, for example, are characterized sensitometrically to provide
repeatable response within a controlled color space. Inks may be differently formulated based on dye or pigment quality,
intended use, or variable manufacturing conditions. While manufacturers collect and store this type of detailed consum-
ables information, such information is not generally available to the end user or to the inkjet printing system itself. If such
information were available, it could be used by control logic within the inkjet printer to optimize processing and printing
and improve the overall level of imaging performance achieved by the inkjet printer. And if detailed information from
manufacture were available on each type of consumable loaded in the printer, a control program on the printer could
compensate for combinations of consumables, allowing the printer to adjust its imaging parameters accordingly.
[0005] Conventional inkjet printers have been adapted to identify the types of ink and paper loaded. U.S. Patent No.
5,812,156 (Bullock, et al.) discloses use of a memory IC integrated into an ink cartridge or printhead and used to store
usage information and data regarding variables such as ink type, manufacture date and batch, and performance. Here,
a separate electrical connector is disclosed for making connection with memory circuitry when the ink cartridge is inserted
into the printer. However, the requirement for electrical connection to the inkjet cartridge places demands not only on
the design of the cartridge itself, but also on the design of the printer, because a corresponding connector must be
provided to mate with the connector on the ink cartridge. Over time, electrical contacts that require regular connection
and disconnection, such as occurs when an expended ink cartridge is removed and a new one inserted, provide a
potential source for problems. Electrical contacts are known to break, collect dirt, conrode, or become misaligned, for
example. This type of design solution may be workable with a low-volume desktop inkjet printer that employs a car-
tridge-based ink supply. However, large-capacity inkjet printers such as the "REALIST"™ and "SILVER REED"™ printers
noted hereinabove use ink supplied from bottles, where direct electrical connection to the ink source is not easily provided.
[0006] U.S. Patent No. 5,365,312 (Hillman, et al.) also discloses use of a memory associated with an ink reservoir for
an inkjet printer. Here again, the solution disclosed requires an electrical connection with the memory component, which
requires redesign of conventional ink bottle packaging to include a memory chip and a connector.

[0007] For use with such large-capacity printers, it would be beneficial to provide memory integrally attached to the
ink consumable, where the memory could then be used to store manufacturing, performance, and usage information.
It would be especially advantageous if redesign of packaging and addition of a separate connector were not required.
[0008] International patent WO 98/52762 (Purcell, et al.) discloses an inkjet printer in which memory circuits are
disposed within ink and paper consumables, including memory connected with an RF transponder that is attached to a
roll of paper media. Contactless communication, using an RF transceiver built into the inkjet printer, provides added
advantages in situations where it would be difficult to maintain physical electrical contact with a rotating paper roll during
operation.

[0009] Similarly, International Patent WO97/28001 describes an industrial printer suited to receive at least one con-
sumable cartridge, which comprises means of communication by electromagnetic link (16, 17) with an electronic label
(11, 12) disposed on each cartridge (13, 14). Each electromagnetic connection communicates with the cartridge that is
located proximate to it.

[0010] Inadditionto consumable inks and paper used directly forimaging, a large-format inkjet printer may also include
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consumable fluid for printhead cleaning. A printhead in such a printer can be used with different types of ink and,
correspondingly, can require different cleaning fluid formulations. Memory attached to the cleaning fluid consumable
can be used to identify the formulation of the cleaning fluid consumable and to store usage information. Such information
could also be used by the printer to make sure that the proper cleaning fluid is installed for the ink currently being used.
In addition, because these fluids may include solvents or chemicals that might require collection and return to a disposal
facility after use, it would be beneficial to identify the specific formulation of waste cleaning fluid collected in a waste
bottle or other container. This same advantage would apply for waste inks, in systems that employ a "continuous-flow"
output, in which unneeded droplets of ink are deflected to a waste container.

[0011] In the memory solutions disclosed above, usage data is currently obtained by counting. In the simplest imple-
mentations, printer logic counts the number of prints generated and stores these values in memory to maintain a rough
estimate of consumables usage. Or, printer logic directly counts the number of ink droplets expelled from a specific ink
reservoir. Tracking usage in this manner has some inherent disadvantages, because some type of averaging and
estimation must be used. Moreover, for cleaning fluid consumables, a counting method of this type could only provide
a gross estimation of usage and of fluid remaining. It would be advantageous if a consumable device had a built-in
sensing mechanism that, acting in cooperation with integrally connected memory components, accurately indicated the
amount of a consumable used or remaining. Conventional sensing methods include mechanical level-sensing, but do
not integrally couple level-sensing with attached memory components.

[0012] A printhead may be used with specific inks or with specific receiver media and, in some inkjet printers, is
considered a consumable item. There may be instances where usage data stored with the printhead is useful for main-
taining reliable printer operation. Previously mentioned U.S. Patent No. 5,812,156 also discloses a memory circuit
attached to a removable printhead. Electrical contacts to the memory circuit are provided in the printhead interface to
the printer. This allows identification of printhead type, provided that the printhead is installed in the printer apparatus.

[0013] In an inkjet printer, the ability of control logic to access detailed information on consumable receiver media,
inks, and cleaning fluids, and on the printing hardware itself, helps to optimize the writing process and provides tools for
maximizing image quality. Thus it can be seen that there is a need for an inkjet printer that is adapted to sense types of
consumable receiver media, inks, cleaning chemicals, and printhead. The capability of the printer to perform this type
of sensing without making physical contact with the consumable package would present cost, ease of use and reliability
advantages.

[0014] Therefore, is an object of the present invention to provide a printer and method therefor adapted to sense data
uniquely associated with a consumable loaded into the printer.

[0015] With this object in view, the present invention is defined by the several claims appended hereto.

[0016] According to an aspect of the present invention, an inkjet printer includes an ink supply reservoir which is
adapted to provide information about the ink included therein by means of a non-volatile semiconductor memory com-
ponent that is integrally contained in a transponder. The memory component may be, for example, an EEPROM (Elec-
trically Erasable Programmable Read-Only Memory). Stored in the memory component are encoded data indicative of
manufacture and performance attributes of the ink. Similarly, a receiver media supply is loaded into the inkjet printer,
with a memory integrally contained in a transponder attached to the receiver media supply. A cleaning fluid and waste
container are each adapted for non-volatile memory storage in a similar fashion, each having a memory integrally
attached to a transponder. Each transponder is capable of receiving a first electromagnetic field generated by a ra-
dio-frequency transceiver unit. Each transponder provides power to its semiconductor circuitry as the transponder re-
ceives the first electromagnetic field. When the transponder circuitry is powered, the component generates a second
electromagnetic field in response to the first electromagnetic field. The second electromagnetic field contains data about
the consumable item. The radio frequency transceiver unit senses the second electromagnetic field and extracts the
data content for subsequent processing by a control logic processing unit that operates the inkjet printer.

[0017] A feature of the present invention is the provision of a radio frequency transceiver capable of transmitting a
first electromagnetic field to be intercepted by a transponder having data stored therein indicative of the consumable,
the transponder capable of generating a second electromagnetic field to be sensed by the radio frequency transceiver.
[0018] A further feature of the present invention is the ability of the radio frequency transceiver to address a specific
transponder component and to write data to that component, where the data written is indicative of usage of a consumable.
[0019] Itis an advantage of the present invention that it obviates the need for manual entry of data describing an inkjet
consumable. Instead, the invention provides information to the operator or to the inkjet printer apparatus itself about a
consumable that is loaded in the printer.

[0020] Itis a further advantage of the present invention that it allows control logic in an inkjet printer to determine the
type of consumable that is loaded and to access related data about the consumable, such as manufacturing date, batch
number, and chemical type, and, in turn, to record on the memory circuitry that is provided with that consumable useful
data on usage and other processing information.

[0021] Itisafurtheradvantage ofthe presentinvention thatit provides a contactless communication interface, accessing
data without requiring that electrical contact be made to corresponding contacts mounted on consumable packaging.
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[0022] It is a further advantage of the present invention that it allows backward-compatibility with existing packaging
designs for consumables. That is, consumables provided with transponder components can be used in older inkjet
printers that may not be equipped with the necessary transceiver and logic circuitry that enable use and management
of consumables data. No substantial alteration of external packaging is necessary to implement this invention.

[0023] It is a further advantage of the present invention that it allows calibration data, sensitometry data, and other
detailed performance information about the consumable to be stored and provided as part of the consumables packaging,
so that detailed information is integrally attached to the consumable. Thus, should a consumable item be moved from
one inkjet printer to another, for example, usage information is retained.

[0024] Itis afurther advantage of the present invention that it provides a method for measuring and storing consumable
levels, where this method is not dependent on a print count with its inherent inaccuracies.

[0025] Itisafurther advantage of the presentinvention thatit allows an inkjet printer to adapt to interacting consumables
loaded therein, so that, for example, consumable receiver media from a known batch can be printed upon optimally
when used with consumable inks from a known batch. Or, printer operation could be temporarily disabled if the type of
ink loaded is not compatible for a specific printhead or if a printhead cleaning fluid must be changed in order to suit a
specific ink type.

[0026] Itis yetafurther advantage of the present invention that it provides a memory coupled to a waste fluid container,
allowing automated identification of fluid composition as an aid to environmentally acceptable disposal of the waste fluid.
[0027] These and other objects, features, and advantages of the present invention will become apparent to those
skilled in the art upon a reading of the following detailed description when taken in conjunction with the drawings wherein
there is shown and described illustrative embodiments of the invention.

[0028] While the specification concludes with claims particularly pointing out and distinctly claiming the subject matter
of the present invention, it is believed that the invention will be better understood from the following description when
taken in conjunction with the accompanying drawings, wherein:

Figure 1 is a perspective view of an inkjet printer adapted to sense consumables, with a panel opened to show
location of consumable fluids;

Figure 2 is a schematic diagram showing functional relationships of components within an inkjet printer that has
been adapted to sense its loaded consumables; and

Figure 3 is a view in perspective of a cutaway of Figure 1.

[0029] The present description is directed in particular to elements forming part of, or cooperating more directly with,
apparatus in accordance with the invention. It is to be understood that elements not specifically shown or described may
take various forms well known to those skilled in the art.

[0030] For the description that follows, the general term "consumable" is used to include the following items that may
be loaded or installed in an inkjet printer:

(1) Receiver media, the substrate on which the viewable image is printed (for example, paper, cardboard, film,
textile, vinyl);

(2) Ink, typically provided in the four process colors, cyan, magenta, yellow, and black, with the possible addition of
other colors;

(3) Cleaning fluid, used to cleanse the printhead, which fluid may be collected after use in a waste container stored
within the printer; and

(4) Printhead, where the user is required to replace the printhead or to interchange printheads based on the ink or
receiver media in use.

[0031] Fig. 1 shows a high-quality inkjet printer, generally referred to as 10, that has been adapted to sense data
uniquely associated with consumables loaded therein. Hinged front panels 12 are shown opened in Fig. 1 to provide a
view of ink reservoirs 14a/b/c/d, a cleaning fluid bottle 16, and a waste bottle 18. Paper 24 is loaded in individual sheets
from a tray 20. A printhead 22, supplied with ink by a pumping assembly 34, writes the image to paper 24 which is pulled
out from tray 20 and loaded onto an imaging drum 26. A control console 30 which serves as, a separate computer
connected to inkjet printer 10, is used to monitor and control inkjet printer 10 operation. Control console 30 performs
operations such as file transfer and job queuing, and displaying maintenance and error messages. A computer program
running on control console 30 performs the logic control processing functions of the printer, providing operating instruc-
tions to a machine control processor 32, which is a microprocessor-based controller that runs what is commonly-known
in the art as "low-level" processes of inkjet printer 10.

[0032] Figs. 1and 2 show hardware components that adapt inkjet printer 10 for sensing consumable ink in ink reservoir
14a/b/c/d. An RF (Radio Frequency) transceiver 50 is connected, via a multiplexing switch 58, to antennae
56a/b/c/d/e/flg/h. Multiplexing switch 58 allows transceiver 50 to communicate independently with multiple antennae,
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but limits communication of transceiver 50 to one antenna 56a/b/c/d/e/f/g/h at a time. A transponder 54a/b/c/d/e/flg/h,
configured as described subsequently, is integrally attached to, or disposed within, ink reservoirs 14a/b/c/d, cleaning
fluid bottle 16, printhead 22, waste bottle 18, and/or paper tray 20.

[0033] Referring again to Fig. 1, there may be many variations as to layout and placement of ink reservoirs 14a/b/c/d,
cleaning fluid bottle 16, waste bottle 18, and paper supply 20. For example, paper media could alternately be supplied
in roll form (as is the case, for example, with the "HP 755CM"™ printer from Hewlett-Packard Company, located in Palo
Alto, California, USA). Cleaning fluid is not required for all printhead 22 types. Also, ink reservoirs 14a/b/c/d may be
supplied in a number of different forms.

[0034] Fig. 2 shows, in schematic form, how the present invention provides sensing of consumables within inkjet
printer 10. An RF transceiver 50 is connected to machine control processor 32 internal to apparatus 10. Such a transceiver
50 may be a "Model S2000" transceiver, available from Texas Instruments, Incorporated, located in Dallas, Texas, USA.
Alternatively, transceiver 50 may use a "Model U2270B"™ transceiver, available from Vishay-Telefunken Semiconduc-
tors, Incorporated, located in Malvern, Pennsylvania, USA. Transceiver 50 connects, via a multiplexing switch 58, to
antenna 56a/b/c/d/e/fig/h located at each of a plurality of locations, with one antenna 56a/b/c/d/e/f/g/h respectively
associated with the consumable items to be sensed.

[0035] In operation, transceiver 50 is capable of transmitting a first electromagnetic field 64 of a first predetermined
frequency, for reasons disclosed presently. Transceiver 50 is also capable of receiving a second electromagnetic field
66 of a second predetermined frequency, for reasons disclosed presently. Typically, the same frequency serves for both
first and second electromagnetic fields 64 and 66.

[0036] AnRF transponder 54a/b/c/d/e/f/g/h is integrally connected to each consumable item, as part of the consumable
package. Each transponder 54a/b/c/d/e/f/g/h can be an "SAMPT" (Selective Addressable Multi-Page Transponder), part
number "RI-TRP-IR2B" available from Texas Instruments, Incorporated. Alternately, each transponder 54a/b/c/d/e/f/g/h
may be a "Model TL5550"™ transponder, available from Vishay-Telefunken Semiconductors, Incorporated. Especially
advantageous for attachment to consumable paper or film, a low-profile device such as a "TAG-IT™ Inlay" available
from Texas Instruments, Incorporated could alternately be used for transponder 54a/b/c/d/e/f/g/h.

[0037] RF transponders 54a/b/c/d/e/f/g/h are preferably low-power devices that derive their source power from the
first electromagnetic field 64 emitted by transceiver 50. By way of example only, and not by way of limitation, transponders
54a/b/c/d/elflg/h are generally cylindrical, smaller than 4 mm in diameter and less than 32 mm in length. This allows
transponders 54a/b/c/d/e/flg/h to be compact and thus easily attached to consumables.

[0038] As Fig. 2 illustrates, transceiver 50 communicates, via a separate antenna 56a/b/c/d/e/f/g/h, with each of
transponders 54a/b/c/d/e/f/g/h. Transceiver 50 polls a single transponder 54a/b/c/d/e/f/g/h at a time using any one of a
number of possible multiplexing schemes. In the preferred embodiment, multiplexing switch 58, using techniques and
components well-known in the art, makes the electrical connection between a specific antenna 56a, 56b, 56¢, 56d, 56e,
56f, 56g, or 56h and transceiver 50 in order to poll a corresponding transponder 54a, 54b, 54c, 54d, 54e, 54f, 549, or
54h. Alternate mechanisms for polling individual transponders 54a, 54b, 54c, 54d, 54e, 54f, 549, or 54h include use of
a plurality of microreader modules, such as a "RI-STU-MRD1 Micro-reader"™ available from Texas Instruments, Incor-
porated. Using this scheme, a microreader module, connected to machine control processor 32, would be disposed
within apparatus 10 near the location of each transponder 54a/b/c/d/e/f/g/h.

[0039] Yet another alternative polling technique employs a "non-collision" algorithm for communicating with multiple
transponders grouped in a confined area. Briefly, this algorithm works using a loop that proceeds in steps to increase
transceiver 50 RF output power from an initial low value as transceiver 50 repeatedly polls for a transponder 54a, 54b,
54c, 54d, 54e, 54f, 549, or 54h. As soon as it detects a transponder 54a, 54b, 54c, 54d, 54e, 54f, 549, or 54h, transceiver
50 communicates with the transponder 54a, 54b, 54c, 54d, 54e, 54f, 549, or 54h, then temporarily disables the transponder
54a, 54b, 54c, 54d, 54e, 54f, 549, or 54h. Transceiver 50 then repeats polling, incrementing its RF output power level
slightly with each polling operation, to locate, communicate with, and then temporarily disable the next available trans-
ponder 54a, 54b, 54c, 54d, 54e, 54f, 549, or 54h. In this way, transceiver 50 communicates with multiple transponders
54a/b/c/d/e/flg/h in order of their return signal strength, until all transponders 54a/b/c/d/e/f/g/h have been polled.
[0040] Transceiver 50 is electrically coupled to machine control processor 32, by means of a standard interface (such
as, forexample, RS-232C serial connection). This connection, in conjunction with any of the polling mechanisms described
above, allows machine control processor 32 to control the operation of transceiver 50 so that it can successively poll
individual transponders 54a/b/c/d/e/f/g/h that correspond to each consumable that is currently loaded in inkjet printer
10, in order to access information from each transponder 54a/b/c/d/e/f/g/h.

[0041] As Fig. 2 shows, communication via antenna 56a/b/c/d/e/f/g/h, between transceiver 50 and transponders
54a/b/c/d/elflg/h can take place over a relatively limited distance (e.g., about 3 feet or 91.44 centimeters). This allows
transceiver 50 to be mounted or placed within inkjet.printer 10 at a convenient location, allowing retrofit of transceiver
50, along with multiplexing switch 58 and antennas 56a/b/c/d/e/f/g/h. This, of course, allows upgrading of existing equip-
ment.

[0042] Itisinstructive to note how transceiver 50 communicates with transponder 54a/b/c/d/e/f/g/h, which are disposed
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at a location within inkjet printer 10. Transponder 54a/b/c/d/e/f/g/h is tuned to the RF carrier frequency emitted by
transceiver 50. Upon receiving an initial RF signal from transceiver 50, transponder 54a/b/c/d/e/f/g/h circuitry obtains,
from the emitted electromagnetic energy, sufficient energy to provide source voltage for its internal circuitry. Thus, no
battery is needed to separately power transponder 54a/b/c/d/e/f/g/h.

[0043] Each transponder 54a/b/c/d/e/f/g/h is individually programmed with an unique identifying address code (ID).
As a final stage in manufacture, transponder 54a/b/c/d/e/f/g/h is programmed to store its ID along with other data that
is characteristic of the consumable. In the preferred embodiment, transponder 54a/b/c/d/e/f/g/h is assembled with the
consumable, but does not require programming until final assembly. This obviates the need to track a consumable with
its corresponding transponder 54a/b/c/d/e/f/g/h during manufacture.

[0044] Referring to Figs. 2 and 3, transceiver 50 has both read and write access to transponder 54a/b/c/d/e/f/g/h
memory data, which is stored in a plurality of memories 55a/b/c/d/e/f/g/h coupled to respective ones of the transponders.
For sake of clarity, only memories 55a/b/c/d/g are shown, it being understood that memories 55e/f/h are also present
and coupled to their respective transponders 54e/f/h. As will be described subsequently, this allows transponder
54a/b/c/d/e/flg/h to store useful information on actual usage in addition to its stored information on manufacture.
[0045] Tocommunicate with anindividual transponder 54a/b/c/d/elf/g/h, transceiver 50 encodes the unique identifying
address code as part of its emitted signal, along with a command to read data from or to write data to (i.e., "program")
transponder 54a/b/c/d/e/f/g/h. Transponder 54a/b/c/d/e/f/g/h responds to transceiver 50 communication only when it has
been addressed correctly. This mechanism allows transceiver 50 to specifically address an individual transponder 543,
54b, 54c, 54d, 54e, 54f, 549, or 54h, and helps to avoid interference signals from a nearby transponder 54a, 54b, 54c,
54d, 54e, 54f, 544, or 54h that might be unintentionally activated by the received signal from transceiver 50.

[0046] In addition to selective addressing, there are other data security options available with the SAMPT device used
for transponder 54a/b/c/d/e/f/g/h. Individual memory blocks or "pages" can be separately locked to prevent inadvertent
overwriting of stored data. Commands are available to allow access to individual pages only, so that transceiver 50 can
be permitted to read or write only specific data from transponder 54a/b/c/d/e/f/g/h.

[0047] Consumable receiver media, inks, and cleaning fluids are adapted for sensing by attachment of a transponder
54a/b/c/d/elf/g/h to the consumables packaging. For consumable fluids, the following are exemplary methods for trans-
ponder attachment:

(a) Attachment to the outside of the consumables package. In the preferred embodiment, transponder 54a/b/c/d is
attached to the outside surface of ink reservoir 14a/b/c/d. Glue or adhesive tape, for example, holds transponder
54a/b/c/d in place. Similarly, transponder 54e is attached to the outside surface of cleaning fluid bottle 16 and
transponder 549 is attached to the outside surface of waste bottle 18.

(b) Insertion within the consumables package. In an alternate embodiment, transponder 54a/b/c/d is disposed within
ink reservoir 14a/b/c/d. Sealed within a plastic capsule, transponder 54a/b/c/d is protected from contact with the ink
fluid and is able to communicate with transceiver 50, since transponder 54a/b/c/d will lie on the bottom of ink reservoir
14a/b/c/d. Similarly, transponder 54e can be inserted inside cleaning fluid bottle 16 and transponder 54g can be
inserted inside waste bottle 18.

[0048] For paper 24 in roll form, transponder 54h can be attached to or inserted within the core that holds the paper
roll. For paper in sheet form (used to load a paper tray), a separate loading sheet can be provided with the paper 24
package, where the loading sheet includes an attached transponder 54h. Or, each sheet of paper 24 can include an
attached transponder 54h, using a miniaturized transponder 54h. Similarly, other media could include a transponder
attached to packaging or to the substrate material itself. Another transponder 54f is attached to printhead 22, in a suitable
position that does not hinder printhead 22 installation or operation.

[0049] By way of example only and not by way of limitation, the data stored in transponder 54a/b/c/d that is attached
to ink reservoir 14a/b/c/d may be any of the exemplary data displayed in Table 1 hereinbelow.

Table 1. Data Stored in Transponder 54a/b/c/d for Ink Reservoir 14a/b/c/d

Data Stored Number of Bits | Description

Consumable Type Identifier 8 An 8-bit number encoding the type of ink
consumable.

Product Code 40 10-digit product code. (May not be required if
Consumable Type Identifier provides enough
data.)

Catalog Number 32 For example, C349.
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Table continued

Data Stored Number of Bits | Description

Manufacture Date 16 16-bit encoded date. Includes 4-bit month, 5-bit
day, 7-bit year components.

Ink Properties 256 Encoded data giving surface tension, solvent
concentration, colorant usage, binder and
additive usage, data on chemical composition
and absorption properties.

Sensitometric Data 128 Encoded parameter values allowing
characterization of sensitometric response for
this ink, including gamut-mapping coordinates,
density values.

Usage Level 32 32-bit value indicating level or usage data for
contents of this ink reservoir 14a/b/c/d.

[0050] As Table 1 shows, data included in transponder 54a/b/c/d for an ink consumable include both data from man-
ufacture (written to memory at the factory) and data from usage (written to memory and updated based on number of
prints created).

[0051] By way of example only and not by way of limitation, the data stored in transponder 54f that is attached to
printhead 22 may be any of the exemplary data displayed in Table 2 hereinbelow.

Table 2. Data Stored in Transponder 54f for Printhead 22

Data Stored Number of Bits | Description

Consumable Type Identifier 8 An 8-bit number encoding the type of printhead 22.

Product Code 40 10-digit product code. (May notbe required if Consumable Type
Identifier provides enough data.)

Catalog Number 32 For example, PH33.

Manufacture Date 16 16-bit encoded date. Includes 4-bit month, 5-bit day, 7-bit year
components.

Printhead Properties 128 Encoded data giving printhead 22 type.

Usage Counter 32 32-bit counter recording usage data for printhead 22.

[0052] By way of example only and not by way of limitation, the data stored in transponder 54h that is attached to
paper 24 may be any of the exemplary data displayed in Table 3 hereinbelow.

Table 3. Data Stored in Transponder 54h for Paper 24

Data Stored Number of Bits | Description

Consumable Type Identifier 8 An 8-bit number encoding the type of paper 24.

Product Code 40 10-digit product code. (May not be required if Consumable Type
Identifier provides enough data.)

Catalog Number 32 For example, W558.

Manufacture Date 16 16-bit encoded date. Includes 4-bit month, 5-bit day, 7-bit year
components.

Paper Properties 256 Encoded data giving coatings type, absorption rate, density value,
light-fastness rating, paper composition (barrier/receiver/base
layers).

Usage Counter 32 32-bit counter recording usage data for paper 24.
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[0053] By way of example only and not by way of limitation, the data stored in transponder 54e that is attached to
cleaning fluid bottle 16 may be any of the exemplary data displayed in Table 4 hereinbelow.

Table 4. Data Stored in Transponder 54e for Cleaning fluid Bottle 16

Data Stored Number of Bits | Description
Consumable Type Identifier 8 An 8-bit number encoding the type of cleaning fluid.
Product Code 40 10-digit product code. (May not be required if
Consumable Type Identifier provides enough
data.)
Catalog Number 32 For example, CL60.
Manufacture Date 16 16-bit encoded date. Includes 4-bit month, 5-bit

day, 7-bit year components.

Solution Properties 128 Encoded data giving solution type, solvent
formulation, volatility data.

Usage Level 32 32-bit value indicating usage level data for cleaning

fluid bottle 16.

[0054] By way of example only and not by way of limitation, the data stored in transponder 549 that is attached to
waste bottle 18 may be any of the exemplary data displayed in Table 5 hereinbelow.

Table 5. Data Stored in Transponder 54g for Waste Bottle 18

Data Stored Number of Bits | Description
Consumable Type Identifier 8 An 8-bitnumber encoding the type of cleaning fluid included
in waste bottle 18.
Product Code 40 10-digit product code. (May not be required if Consumable
Type ldentifier provides enough data.)
Level 32 32-bit value indicating relative level of fluid in waste bottle
18.

[0055] Among its functions, machine control logic processor 32 runs a program that controls various aspects of the
print operation. Variables under control of this program include, for example, writing speed, drying time, and ink dot size.
In order to determine how to adjust these operating variables, machine control logic processor 32 accesses stored
information from the memory associated with each consumable before beginning a print job. Machine control logic
processor 32 then uses the accessed information to alter the way it processes the print job, based on a stored program.
[0056] When a new consumabile is first loaded in inkjet printer 10, an initial identification sequence takes place, during
which transponder 54a/b/c/d/e/f/g/h on the newly loaded consumable is initially read and its data stored by machine
control processor 32. This sequence can be operator-initiated, such as by entry of a command on control console 30.
Alternately, consumabile initialization can be initiated by sensing a mechanical event (such as the closing of front panel
12 on inkjet printer 10.)

[0057] While the invention has been described with particular reference to its preferred embodiments, it will be under-
stood by those skilled in the art that various changes may be made and equivalents may be substituted for elements in
the preferred embodiments without departing from the scope of the invention. Therefore, what is provided is a printer
and method therefor adapted to sense data uniquely associated with a consumable loaded into the printer.

Claims
1. A printer adapted to sense data associated with a printer consumable to be loaded into the printer, comprising:
(a) a transceiver for transmitting a first electromagnetic field and for sensing a second electromagnetic field;

(b) a first transponder including a first memory coupled to a first consumable;
(c) a second transponder including a second memory coupled to a second consumable, with each of said first
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and second memories having data stored therein indicative of the type of consumable, and with each transponder
adapted to generate a second electromagnetic field in response to the first electromagnetic field received
thereby, the second electromagnetic field being sensed by said transceiver and characteristic of the data stored
in said memory of the transponder generating the second electromagentic field, characterized in that:

the first transponder is adapted to generate a second electromagnetic field in response to a first electro-
magnetic field containing a first transponder address and the second transponder adapted to generate a
second electromagnetic field in response to a first electromagnetic field containing a second transponder
address;

so that a selected one of either of said transponders is capable of receiving an address bearing first elec-
tromagnetic field and generating a second electromagnetic field in response to the address bearing first
electromagnetic field received thereby, when the selected transponder detects the transponder address
for the selected transponder in the first electromagnetic field with the second electromagnetic field being
sensed by said transceiver and characteristic of the data stored in said memory of the selected transponder,
and

wherein the transceiver is adapted to generate first electromagnetic fields having an address for one of the
first and second transponders so that the transceiver can selectively sense data associated with one of the
transponders.

The printer of claim 1, wherein said first memory is coupled to a first consumable that is a receiver media consumable
and wherein said second memory is coupled to a second consumable that is an ink consumable.

The printer of claim 1, wherein said first memory is coupled to a first consumable that is a printhead consumable
and wherein said second memory is coupled to a second consumable that is an ink consumable.

The printer of claim 1, wherein said first memory is coupled to a first consumable that is an ink consumable and
wherein said second memory is coupled to a second consumable that is a cleaning fluid consumable.

The printer of claim 1, wherein said first memory is coupled to a first consumable that is a print head consumable
and wherein said second memory is coupled to a second consumable that is a cleaning fluid consumable.

The printer of claim 1, further comprising a third transponder including a third memory coupled to a third consumable,
said third memory having data stored therein indicative of type of consumable and said third transponder further
having a third transponder address and being adapted to generate a second electromagnetic signal in response to
a first electromagnetic signal having a third transponder address, the third memory having data stored therein
indicative of type of consumable and wherein said transceiver selectively communicates with said third transponder
by transmitting a first electromagnetic field having a third transponder address therein, and receiving a second
electromagnetic fields from the third transponder.

The printer of claim 6, wherein said first memory is coupled to a first consumable that is a receiver media consumable,
wherein said second memory is coupled to a second consumable that is a print head consumable and wherein said
third memory is coupled to a third consumable that is a cleaning fluid consumable.

The printer of claim 6, wherein said first memory is coupled to a first consumable that is a printhead consumable,
wherein said second memory is coupled to a second consumable that is an ink consumable and wherein said third
memory is coupled to a third consumable that is a cleaning fluid consumable.

The printer of claim 6, wherein the first memory is coupled to a first consumable that is a printhead consumable,
wherein the second memory is coupled to a second consumable that is an ink consumable and wherein the third
memory is coupled to a third consumable that is a receiver media consumable.

The printer of claim 6, further comprising a fourth transponder including a fourth memory coupled to a fourth con-
sumable, said fourth memory having data stored therein indicative of type of consumable.

The printer of claim 10, wherein said first memory is coupled to a first consumable that is a printhead consumable,
wherein said second memory is coupled to a second consumable that is an ink consumable, wherein said third
memory is coupled to a third consumable that is a receiver media consumable and wherein said fourth memory is
coupled to a fourth consumable that is a cleaning fluid consumable.
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The printer of any of claims 1 through 11 and wherein the transponder derives its source of power from the first
electromagnetic field.

The printer of claim 1, wherein the transceiver uses a non-collision polling algorithm obtain addresses for each of
the transponders.

A method of sensing data associated with a printer consumable to be loaded into a printer, comprising the steps of:

(a) providing a transceiver and transmitting therefrom a first electromagnetic field and using said transceiver to
sense a second electromagnetic field;

(b) providing a first transponder including a first memory coupled to a first consumable;

(c) providing a second transponder including a second memory coupled to a second consumable, each of the
first and second memories having data stored therein indicative of type of consumable, so that either of the
transponders is capable of receiving the first electromagnetic field and generating a second electromagnetic
field in response to the first electromagnetic field received thereby, the second electromagnetic field being
sensed by the transceiver and characteristic of the data stored in the memory of the selected transponder, and
characterized by:

the first transponder having a first address with the first transponder adapted to generate the second
electromagnetic field in response to a first electromagnetic field having the first address; and

the second transponder adapted to generate a second electromagnetic field in response to a first electro-
magnetic field containing a second transponder address, and

wherein the transceiver communicates with a selective one of the transponders by generating a first elec-
tromagnetic field having only one of the first address and second address.

The method of claim 14, wherein the step of providing a first transponder comprises the step of providing a first
transponder including a first memory coupled to a first consumable that is a receiver media consumable and wherein
the step of providing a second transponder comprises the step of providing a second transponder including a second
memory coupled to a second consumable that is an ink consumable.

The method of claim 14, wherein the step of providing a first transponder comprises the step of providing a first
transponder including a first memory coupled to a first consumable that is a printhead consumable and wherein the
step of providing a second transponder comprises the step of providing a second transponder including a second
memory coupled to a second consumable that is an ink consumable.

The method of claim 14, wherein the step of providing a first transponder comprises the step of providing a first
transponder including a first memory coupled to a first consumable that is an ink consumable and wherein the step
of providing a second transponder comprises the step of providing a second transponder including a second memory
coupled to a second consumable that is cleaning fluid consumable.

The method of claim 14, wherein the step of providing a first transponder comprises the step of providing a first
transponder including a first memory coupled to a first consumable that is a print head consumable and wherein
the step of providing a second transponder comprises the step of providing a second transponder including a second
memory coupled to a second consumable that is a cleaning fluid consumable.

The method of claim 14, further comprising the step of providing a third transponder including a third memory coupled
to a third consumable, and said third transponder further having a third transponder address and being adapted to
generate a second electromagnetic signal in response to a first.electromagnetic signal having a third transponder
address, the third memory having data stored therein indicative of type of consumable and wherein said transceiver
selectively communicates with said third transponder by transmitting a first electromagnetic field having a third
transponder address therein, and receiving a second electromagnetic fields from the third transponder.

The method of claim 19, wherein the step of providing a first transponder comprises the step of providing a first
transponder including a first memory coupled to a first consumable that is a receiver media consumable, wherein
the step of providing a second transponder comprises the step of providing a second transponder including a second
memory coupled to a second consumable that is a print head consumable and wherein the step of providing a third
transponder comprises the step of providing a third transponder including a third memory coupled to a third con-
sumable that is a cleaning fluid consumable.
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The method of claim 19, wherein the step of providing a first transponder comprises the step of providing a first
transponder including a first memory coupled to a first consumable that is a printhead consumable, wherein the
step of providing a second transponder comprises the step of providing a second transponder including a second
memory coupled to a second consumable that is an ink consumable and wherein the step of providing a third
transponder comprises the step of providing a third transponder including a third memory coupled to a third con-
sumable that is a cleaning fluid consumable.

The method of claim 19, wherein the step of providing a first transponder comprises the step of providing a first
transponder including a first memory coupled to a first consumable that is a printhead consumable, wherein the
step of providing a second transponder comprises the step of providing a second transponder including a second
memory coupled to a second consumable that is an ink consumable and wherein the step of providing a third
transponder comprises the step of providing a third transponder including a third memory coupled to a third con-
sumable that is a receiver media consumable.

The method of any of claim 19, further comprising the step of providing a fourth transponder including a fourth
memory coupled to a fourth consumable, the fourth memory having data stored therein indicative of type of con-
sumable.

The method of claim 20, wherein the step of providing a first transponder comprises the step of providing a first
transponder including a first memory coupled to a first consumable that is a printhead consumable, wherein the
step of providing a second transponder comprises the step of providing a second transponder including a second
memory coupled to a second consumable that is an ink consumable, wherein the step of providing a third transponder
comprises the step of providing a third transponder including a third memory coupled to a third consumable that is
a receiver media consumable and wherein the step of providing a fourth transponder comprises the step of providing
a fourth consumable including a fourth memory coupled to a fourth consumable that is a cleaning fluid consumable.

The method of any of claims 14 to 24 and wherein the transponder derives its source of power from the first
electromagnetic field.

The method of claim 14 further comprising the steps of uses a non-collision polling algorithm to obtain addresses
for each of the transponders.

Patentanspriiche

1.

Drucker zum Abtasten von Daten, die einem Drucker-Verbrauchsmaterial zugeordnet sind, das in den Drucker
ladbar ist, mit:

a) einem Transceiver zum Ubertragen eines ersten elektromagnetischen Feldes und zum Abtasten eines zweiten
elektromagnetischen Feldes;

b) einem ersten Transponder mit einem ersten Speicher, der mit einem ersten Verbrauchsmaterial verbundeniist;
c) einem zweiten Transponder mit einem zweiten Speicher, der mit einem zweiten Verbrauchsmaterial verbun-
den ist, wobei der erste und zweite Speicher abgespeicherte Daten aufweisen, die auf die Art von Verbrauchs-
material hinweisen, wobei jeder Transponder in Abhangigkeit vom ersten empfangenen elektromagnetischen
Feld ein zweites elektromagnetisches Feld erzeugt, welches vom Transceiver abgetastet wird und kennzeich-
nend ist fiir die im Speicher des das zweite elektromagnetische Feld erzeugenden Transponders gespeicherten
Daten, dadurch gekennzeichnet, dass

der erste Transponder ein zweites elektromagnetisches Feld in Abhangigkeit von einem ersten elektromagnetischen
Feld erzeugt, das eine erste Transponder-Adresse aufweist, und dass der zweite Transponder ein zweites elektro-
magnetisches Feld in Abhangigkeit von einem ersten elektromagnetischen Feld erzeugt, das eine zweite Trans-
ponder-Adresse aufweist;

so dass einer der aus den beiden Transpondern ausgewahlten Transponder ein erstes elektromagnetisches Feld
mit einer Adresse empfangt und ein zweites elektromagnetisches Feld in Abhangigkeit vom ersten, so empfangenen
elektromagnetischen Feld mit der Adresse erzeugt, wenn der ausgewahlte Transponder die Transponder-Adresse
fir den ausgewahlten Transponder im ersten elektromagnetischen Feld erkennt, wobei das zweite elektromagne-
tische Feld vom Transceiver abgetastet wird und kennzeichnend ist fir die im Speicher des ausgewahlten Trans-
ponders gespeicherten Daten; und
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worin der Transceiver erste elektromagnetische Felder mit einer Adresse fiir den ersten oder zweiten Transponder
erzeugt, so dass der Transceiver wahlweise Daten abtasten kann, die einem der Transponder zugeordnet sind.

Drucker nach Anspruch 1, worin der erste Speicher mit einem ersten Verbrauchsmaterial verbunden ist, welches
ein Empfénger-Verbrauchsmaterial ist, und worin der zweite Speicher mit einem zweiten Verbrauchsmaterial ver-
bunden ist, welches ein Tinten-Verbrauchsmaterial ist.

Drucker nach Anspruch 1, worin der erste Speicher mit einem ersten Verbrauchsmaterial verbunden ist, welches
ein Druckkopf-Verbrauchsmaterial ist, und worin der zweite Speicher mit einem zweiten Verbrauchsmaterial ver-
bunden ist, welches ein Tinten-Verbrauchsmaterial ist.

Drucker nach Anspruch 1, worin der erste Speicher mit einem ersten Verbrauchsmaterial verbunden ist, welches
ein Tinten-Verbrauchsmaterial ist, und worin der zweite Speicher mit einem zweiten Verbrauchsmaterial verbunden
ist, welches ein Reinigungsflissigkeits-Verbrauchsmaterial ist.

Drucker nach Anspruch 1, worin der erste Speicher mit einem ersten Verbrauchsmaterial verbunden ist, welches
ein Druckkopf-Verbrauchsmaterial ist, und worin der zweite Speicher mit einem zweiten Verbrauchsmaterial ver-
bunden ist, welches ein Reinigungsfllissigkeits-Verbrauchsmaterial ist.

Drucker nach Anspruch 1, mit einem dritten Transponder, der einen mit einem dritten Verbrauchsmaterial verbun-
denen dritten Speicher aufweist, in dem Daten gespeichert sind, die auf die Art von Verbrauchsmaterial hinweisen,
wobei der dritte Transponder eine dritte Transponder-Adresse aufweist und ein zweites elektromagnetisches Signal
in Abhangigkeit von einem ersten elektromagnetischen Signal mit einer dritten Transponder-Adresse erzeugt, wobei
der dritte Speicher gespeicherte Daten aufweist, die auf die Art von Verbrauchsmaterial hinweisen, und worin der
Transceiver wahlweise mit dem dritten Transponder kommuniziert durch Ubertragen eines ersten elektromagneti-
schen Feldes mit einer dritten Transponder-Adresse, und durch den Empfang eines zweiten elektromagnetischen
Feldes vom dritten Transponder.

Drucker nach Anspruch 6, worin der erste Speicher mit einem ersten Verbrauchsmaterial verbunden ist, welches
ein Empfanger-Verbrauchsmaterial ist, worin der zweite Speicher mit einem zweiten Verbrauchsmaterial verbunden
ist, welches ein Druckkopf-Verbrauchsmaterial ist, und worin der dritte Speicher mit einem dritten Verbrauchsmaterial
verbunden ist, welches ein Reinigungsflissigkeits-Verbrauchsmaterial ist.

Drucker nach Anspruch 6, worin der erste Speicher mit einem ersten Verbrauchsmaterial verbunden ist, welches
ein Druckkopf-Verbrauchsmaterial ist, worin der zweite Speicher mit einem zweiten Verbrauchsmaterial verbunden
ist, welches ein Tinten-Verbrauchsmaterial ist, und worin der dritte Speicher mit einem dritten Verbrauchsmaterial
verbunden ist, welches ein Reinigungsflissigkeits-Verbrauchsmaterial ist.

Drucker nach Anspruch 6, worin der erste Speicher mit einem ersten Verbrauchsmaterial verbunden ist, welches
ein Druckkopf-Verbrauchsmaterial ist, worin der zweite Speicher mit einem zweiten Verbrauchsmaterial verbunden
ist, welches ein Tinten-Verbrauchsmaterial ist, und worin der dritte Speicher mit einem dritten Verbrauchsmaterial
verbunden ist, welches ein Empfanger-Verbrauchsmaterial ist.

Drucker nach Anspruch 6, mit einem vierten Transponder, der einen mit einem vierten Verbrauchsmaterial verbun-
denen vierten Speicher aufweist, in dem Daten gespeichert sind, die auf die Art von Verbrauchsmaterial hinweisen.

Drucker nach Anspruch 10, worin der erste Speicher mit einem ersten Verbrauchsmaterial verbunden ist, welches
ein Druckkopf-Verbrauchsmaterial ist, worin der zweite Speicher mit einem zweiten Verbrauchsmaterial verbunden
ist, welches ein Tinten-Verbrauchsmaterial ist, worin der dritte Speicher mit einem dritten Verbrauchsmaterial ver-
bunden ist, welches ein Empfanger-Verbrauchsmaterial ist, und worin der vierte Speicher mit einem vierten Ver-
brauchsmaterial verbunden ist, welches ein Reinigungsfliissigkeits-Verbrauchsmaterial ist.

Drucker nach einem der Anspriiche 1 bis 11, worin die Stromquelle des Transponders vom ersten elektromagne-
tischen Feld stammt.

Drucker nach Anspruch 1, worin der Transceiver einen nicht kollidierenden Abfragealgorithmus verwendet, um
Adressen fiir jeden der Transponder zu erhalten.
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Verfahren zum Abtasten von Daten, die einem Drucker-Verbrauchsmaterial zugeordnet sind, das in den Drucker
ladbar ist, mit den Schritten:

a) Bereitstellen eines Transceivers und Ubertragen eines ersten elektromagnetischen Feldes und Einsetzen
des Transceivers zum Abtasten eines zweiten elektromagnetischen Feldes;

b) Bereitstellen eines ersten Transponders mit einem ersten Speicher, der mit einem ersten Verbrauchsmaterial
verbunden ist;

c) Bereitstellen eines zweiten Transponders mit einem zweiten Speicher, der mit einem zweiten Verbrauchs-
material verbunden ist, wobei der erste und zweite Speicher jeweils abgespeicherte Daten aufweisen, die auf
die Art von Verbrauchsmaterial hinweisen, so dass einer der Transponder das erste elektromagnetische Feld
empfangt und in Abhangigkeit von diesem ein zweites elektromagnetisches Feld erzeugt, wobei das zweite
elektromagnetische Feld vom Transceiver abgetastet wird und kennzeichnend ist flr die im Speicher des aus-
gewahlten Transponders gespeicherten Daten, und dadurch gekennzeichnet, dass

der erste Transponder eine erste Adresse hat und das zweite elektromagnetische Feld in Abhangigkeit von einem
ersten elektromagnetischen Feld mit der ersten Adresse erzeugt;

der zweite Transponder ein zweites elektromagnetisches Feld in Abhangigkeit von einem ersten elektromagneti-
schen Feld mit einer zweiten Transponder-Adresse erzeugt; und

worin der Transceiver mit einem ausgewahlten Transponder kommuniziert durch Erzeugen eines ersten elektro-
magnetischen Feldes, welches nur eine der ersten und zweiten Adressen aufweist.

Verfahren nach Anspruch 14, worin der Schritt des Bereitstellens eines ersten Transponders den Schritt des Be-
reitstellens eines Transponders mit einem ersten Speicher umfasst, der mit einem ersten Verbrauchsmaterial ver-
bunden ist, welches ein Empfanger-Verbrauchsmaterial ist, und worin der Schritt des Bereitstellens eines zweiten
Transponders den Schritt des Bereitstellens eines zweiten Transponders mit einem zweiten Speicher umfasst, der
mit einem zweiten Verbrauchsmaterial verbunden ist, welches ein Tinten-Verbrauchsmaterial ist.

Verfahren nach Anspruch 14, worin der Schritt des Bereitstellens eines ersten Transponders den Schritt des Be-
reitstellens eines ersten Transponders mit einem ersten Speicher umfasst, der mit einem ersten Verbrauchsmaterial
verbunden ist, welches ein Druckkopf-Verbrauchsmaterial ist, und worin der Schritt des Bereitstellens eines zweiten
Transponders den Schritt des Bereitstellens eines zweiten Transponders mit einem zweiten Speicher umfasst, der
mit einem zweiten Verbrauchsmaterial verbunden ist, welches ein Tinten-Verbrauchsmaterial ist.

Verfahren nach Anspruch 14, worin der Schritt des Bereitstellens eines ersten Transponders den Schritt des Be-
reitstellens eines ersten Transponders mit einem ersten Speicher umfasst, der mit einem ersten Verbrauchsmaterial
verbunden ist, welches ein Tinten-Verbrauchsmaterial ist, und worin der Schritt des Bereitstellens eines zweiten
Transponders den Schritt des Bereitstellens eines zweiten Transponders mit einem zweiten Speicher umfasst, der
mit einem zweiten Verbrauchsmaterial verbunden ist, welches ein Reinigungsflissigkeits-Verbrauchsmaterial ist.

Verfahren nach Anspruch 14, worin der Schritt des Bereitstellens eines ersten Transponders den Schritt des Be-
reitstellens eines ersten Transponders mit einem ersten Speicher umfasst, der mit einem ersten Verbrauchsmaterial
verbunden ist, welches ein Druckkopf-Verbrauchsmaterial ist, und worin der Schritt des Bereitstellens eines zweiten
Transponders den Schritt des Bereitstellens eines zweiten Transponders mit einem zweiten Speicher umfasst, der
mit einem zweiten Verbrauchsmaterial verbunden ist, welches ein Reinigungsflissigkeits-Verbrauchsmaterial ist.

Verfahren nach Anspruch 14, mit dem Schritt des Bereitstellens eines dritten Transponders mit einem dritten Spei-
cher, der mit einem dritten Verbrauchsmaterial verbunden ist, wobei der dritte Transponder eine dritte Transpon-
der-Adresse aufweist und ein zweites elektromagnetisches Signal in Abhangigkeit von einem ersten elektromagne-
tischen Signal mit einer dritten Transponder-Adresse erzeugt, wobei im dritten Speicher Daten gespeichert sind,
die aufdie Art von Verbrauchsmaterial hinweisen, und worin der Transceiver wahlweise mit dem dritten Transponder
kommuniziert durch Ubertragen eines ersten elektromagnetischen Feldes mit einer dritten Transponder-Adresse,
und durch den Empfang eines zweiten elektromagnetischen Feldes vom dritten Transponder.

Verfahren nach Anspruch 19, worin der Schritt des Bereitstellens eines ersten Transponders den Schritt des Be-
reitstellens eines ersten Transponders mit einem ersten Speicher umfasst, der mit einem ersten Verbrauchsmaterial
verbunden ist, welches ein Empfanger-Verbrauchsmaterial ist, und worin der Schritt des Bereitstellens eines zweiten
Transponders den Schritt des Bereitstellens eines zweiten Transponders mit einem zweiten Speicher umfasst, der
mit einem zweiten Verbrauchsmaterial verbunden ist, welches ein Druckkopf-Verbrauchsmaterial ist, und worin der
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Schritt des Bereitstellens eines dritten Transponders den Schritt des Bereitstellens eines dritten Transponders mit
einem dritten Speicher umfasst, der mit einem dritten Verbrauchsmaterial verbunden ist, welches ein Reinigungs-
flissigkeits-Verbrauchsmaterial ist.

Verfahren nach Anspruch 19, worin der Schritt des Bereitstellens eines ersten Transponders den Schritt des Be-
reitstellens eines ersten Transponders mit einem ersten Speicher umfasst, der mit einem ersten Verbrauchsmaterial
verbunden ist, welches ein Druckkopf-Verbrauchsmaterial ist, worin der Schritt des Bereitstellens eines zweiten
Transponders den Schritt des Bereitstellens eines zweiten Transponders mit einem zweiten Speicher umfasst, der
mit einem zweiten Verbrauchsmaterial verbunden ist, welches ein Tinten-Verbrauchsmaterial ist, und worin der
Schritt des Bereitstellens eines dritten Transponders den Schritt des Bereitstellens eines dritten Transponders mit
einem dritten Speicher umfasst, der mit einem dritten Verbrauchsmaterial verbunden ist, welches ein Reinigungs-
flissigkeits-Verbrauchsmaterial ist.

Verfahren nach Anspruch 19, worin der Schritt des Bereitstellens eines ersten Transponders den Schritt des Be-
reitstellens eines ersten Transponders mit einem ersten Speicher umfasst, der mit einem ersten Verbrauchsmaterial
verbunden ist, welches ein Druckkopf-Verbrauchsmaterial ist, worin der Schritt des Bereitstellens eines zweiten
Transponders den Schritt des Bereitstellens eines zweiten Transponders mit einem zweiten Speicher umfasst, der
mit einem zweiten Verbrauchsmaterial verbunden ist, welches ein Tinten-Verbrauchsmaterial ist, und worin der
Schritt des Bereitstellens eines dritten Transponders den Schritt des Bereitstellens eines dritten Transponders mit
einem dritten Speicher umfasst, der mit einem dritten Verbrauchsmaterial verbunden ist, welches ein Empfan-
ger-Verbrauchsmaterial ist.

Verfahren nach Anspruch 19, mit dem Schritt des Bereitstellens eines vierten Transponders, der einen mit einem
vierten Verbrauchsmaterial verbundenen vierten Speicher aufweist, in dem Daten gespeichert sind, die auf die Art
von Verbrauchsmaterial hinweisen.

Verfahren nach Anspruch 20, worin der Schritt des Bereitstellens eines ersten Transponders den Schritt des Be-
reitstellens eines ersten Transponders mit einem ersten Speicher umfasst, der mit einem ersten Verbrauchsmaterial
verbunden ist, welches ein Druckkopf-Verbrauchsmaterial ist, worin der Schritt des Bereitstellens eines zweiten
Transponders den Schritt des Bereitstellens eines zweiten Transponders mit einem zweiten Speicher umfasst, der
mit einem zweiten Verbrauchsmaterial verbunden ist, welches ein Tinten-Verbrauchsmaterial ist, worin der Schritt
des Bereitstellens eines dritten Transponders den Schritt des Bereitstellens eines dritten Transponders mit einem
dritten Speicher umfasst, der mit einem dritten Verbrauchsmaterial verbunden ist, welches ein Empfanger-Ver-
brauchsmaterial ist, und worin der Schritt des Bereitstellens eines vierten Transponders den Schritt des Bereitstellens
eines vierten Transponders miteinem vierten Speicher umfasst, der mit einem vierten Verbrauchsmaterial verbunden
ist, welches ein Reinigungsflissigkeits-Verbrauchsmaterial ist.

Verfahren nach einem der Anspriiche 14 bis 24, worin die Stromquelle des Transponders vom ersten elektroma-
gnetischen Feld stammt.

Verfahren nach Anspruch 14, mit dem Schritt des Einsetzens eines nicht kollidierenden Abfragealgorithmus, um
Adressen fiir jeden der Transponder zu erhalten.

Revendications

1.

Imprimante adaptée pour détecter les données associées a un consommable d'impression devant étre chargé dans
l'imprimante, comprenant :

(a) un émetteur-récepteur permettant d’émettre un premier champ électromagnétique et de capter un deuxieme
champ électromagnétique ;

(b) un premier transpondeur contenant une premiére mémoire couplée a un premier consommabile ;

(c) un deuxiéme transpondeur contenant une deuxieme mémoire couplée a un deuxieme consommable, cha-
cune desdites premiére et deuxieme mémoire contenant des données indicatives du type de consommable, et
chaque transpondeur étant adapté pour générer un deuxiéme champ électromagnétique en réponse au premier
champ électromagnétique regu, le deuxieme champ électromagnétique étant capté par ledit émetteur-récepteur
et étant caractéristique des données enregistrées dans ladite mémoire du transpondeur générant le deuxieme
champ électromagnétique, caractérisé en ce que :
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le premier transpondeur est adapté pour générer un deuxi€me champ électromagnétique en réponse a un
premier champ électromagnétique contenant I'adresse d’un premier transpondeur et le deuxiéme trans-
pondeur est adapté pour générer un deuxieme champ électromagnétique en réponse a un premier champ
électromagnétique contenant I'adresse d’un deuxieme transpondeur ;

de telle sorte que le transpondeur sélectionné parmi lesdits transpondeurs est capable de recevoir un
premier champ électromagnétique portant une adresse et de générer un deuxieme champ électromagné-
tique en réponse au premier champ électromagnétique portant une adresse ainsi regu, lorsque le trans-
pondeur sélectionné détecte I'adresse du transpondeur pour le transpondeur sélectionné dans le premier
champ électromagnétique, le deuxiéme champ magnétique étant capté par ledit émetteur-transmetteur et
étant caractéristique des données enregistrées dans ladite mémoire du transpondeur sélectionné, et
dans lequel 'émetteur-récepteur est adapté pour générer des premiers champs électromagnétiques ayant
une adresse pour I'un des premier et deuxiéme transpondeurs de telle sorte que I'émetteur-récepteur peut
capter sélectivement les données associées a I'un des transpondeurs.

Imprimante selon la revendication 1, dans laquelle ladite premiére mémoire est couplée a un premier consommable
qui est un consommable de type support récepteur et dans laquelle ladite deuxieme mémoire est couplée a un
deuxiéme consommable qui est un consommable de type encre.

Imprimante selon la revendication 1, dans laquelle ladite premiére mémoire est couplée a un premier consommable
qui est un consommable de type téte d’'impression et dans laquelle ladite deuxieme mémoire est couplée a un
deuxiéme consommable qui est un consommable de type encre.

Imprimante selon la revendication 1, dans laquelle ladite premiére mémoire est couplée a un premier consommable
qui est un consommable de type encre et dans laquelle ladite deuxieme mémoire est couplée a un deuxiéme
consommable qui est un consommable de type liquide de nettoyage.

Imprimante selon la revendication 1, dans laquelle ladite premiére mémoire est couplée a un premier consommable
qui est un consommable de type téte d’impression et dans laquelle ladite deuxi€eme mémoire est couplée a un
deuxiéme consommable qui est un consommable de type liquide de nettoyage.

Imprimante selon la revendication 1, comprenant aussi un troisi€me transpondeur contenant une troisieme mémoire
couplée a un troisitme consommable, ladite troisieme mémoire contenant des données indicatives du type de
consommable et ledit troisieme transpondeur ayant aussi 'adresse d’un troisiéme transpondeur et étant adapté
pour générer un deuxiéme signal électromagnétique en réponse a un premier signal électromagnétique ayant
I'adresse d’'un troisiéme transpondeur, la troisieme mémoire contenant des données indicatives du type de con-
sommable, et dans laquelle ledit émetteur-récepteur communique sélectivement avec ledit troisieme transpondeur
en émettant un premier champ électromagnétique portant I'adresse d’un troisiéme transpondeur, et en recevant un
deuxieme champ électromagnétique transmis par le troisieme transpondeur.

Imprimante selon la revendication 6, dans laquelle ladite premiére mémoire est couplée a un premier consommable
qui est un consommable de type support récepteur, dans laquelle ladite deuxieme mémoire est couplée a un
deuxieme consommable qui est un consommable de type téte d'impression, et dans laquelle ladite troisieme mémoire
est couplée a un troisieme consommable qui est un consommable de type liquide de nettoyage.

Imprimante selon la revendication 6, dans laquelle ladite premiére mémoire est couplée a un premier consommable
qui estun consommable de type téte d’'impression, dans laquelle ladite deuxiéme mémoire est couplée a un deuxiéme
consommable qui est un consommable de type encre, et dans laquelle ladite troisieme mémoire est couplée a un
troisieme consommable qui est un consommable de type liquide de nettoyage.

Imprimante selon la revendication 6, dans laquelle ladite premiére mémoire est couplée a un premier consommable
qui estun consommable de type téte d’'impression, dans laquelle ladite deuxiéme mémoire est couplée a un deuxieme
consommable qui est un consommable de type encre, et dans laquelle ladite troisieme mémoire est couplée a un
troisiéme consommable qui est un consommable de type support récepteur.

Imprimante selon la revendication 6, comprenant aussi un quatriéme transpondeur contenant une quatri€me mé-

moire couplée a un quatrieme consommable, ladite quatrieme mémoire contenant des données indicatives du type
de consommable.
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Imprimante selon la revendication 10, dans laquelle ladite premiére mémoire est couplée a un premier consommable
qui estun consommable de type téte d'impression, dans laquelle ladite deuxieme mémoire est couplée a un deuxiéme
consommable qui est un consommable de type encre, dans laquelle ladite troisieme mémoire est couplée a un
troisitme consommable qui est un consommable de type support récepteur, et dans laquelle ladite quatrieme
mémoire est couplée a un quatriéme consommable qui est un consommable de type liquide de nettoyage.

Imprimante selon 'une quelconque des revendications 1 a 11, dans laquelle le transpondeur tire sa source d’ali-
mentation du premier champ électromagnétique.

Imprimante selon la revendication 1, dans laquelle I'émetteur-récepteur utilise un algorithme d’interrogation de non
collision pour obtenir les adresses de chacun des transpondeurs.

Procédé de détection des données associées a un consommable d’'impression devant étre chargé dans une impri-
mante, comprenant les étapes de :

(a) installation d’'un émetteur-récepteur et émission par celui-ci d’'un premier champ électromagnétique, et
utilisation dudit émetteur-récepteur pour capter un deuxiéme champ électromagnétique ;

(b) installation d’un premier transpondeur contenant une premiére mémoire couplée a un premier consommabile ;
(c) installation d’'un deuxiéme transpondeur contenant une deuxieme mémoire couplée a un deuxiéme con-
sommable, chacune des premiére et deuxieme mémoires contenant des données indicatives du type de con-
sommable, de sorte que I'un ou l'autre des transpondeurs est capable de recevoir le premier champ électro-
magnétique et de générer un deuxieme champ électromagnétique en réponse au premier champ électroma-
gnétique ainsi regu, le deuxiéeme champ électromagnétique étant capté par I'émetteur-récepteur et étant ca-
ractéristique des données enregistrées dans la mémoire du transpondeur sélectionné, et

caractérisé en ce que :

le premier transpondeur a une premiére adresse, le premier transpondeur étant adapté pour générer le deuxiéme
champ électromagnétique en réponse a un premier champ électromagnétique ayant la premiére adresse ; et
le deuxieme transpondeur est adapté pour générer un deuxiéme champ électromagnétique en réponse a un
premier champ électromagnétique contenant I'adresse d’'un deuxiéme transpondeur ; et

dans lequel 'émetteur-récepteur communique avec un transpondeur sélectionné parmi les transpondeurs en gé-
nérant un premier champ électromagnétique ayant une seule des premiére et deuxiéme adresses.

Procédé selon la revendication 14, dans lequel I'étape d’installation d’'un premier transpondeur comprend I'étape
d’installation d’'un premier transpondeur contenant une premiére mémoire couplée a un premier consommable qui
est un consommable de type support récepteur et dans lequel I'étape d’installation d’un deuxiéme transpondeur
comprend I'étape d’installation d’'un deuxiéme transpondeur contenant une deuxi€me mémoire couplée a un deuxie-
me consommable qui est un consommable de type encre.

Procédé selon la revendication 14, dans lequel I'étape d’installation d’'un premier transpondeur comprend I'étape
d’installation d’'un premier transpondeur contenant une premiére mémoire couplée a un premier consommable qui
est un consommable de type téte d’'impression et dans lequel I'étape d’installation d’'un deuxiéme transpondeur
comprend I'étape d’installation d’'un deuxiéme transpondeur contenant une deuxi€me mémoire couplée a un deuxie-
me consommable qui est un consommable de type encre.

Procédé selon la revendication 14, dans lequel I'étape d’installation d’'un premier transpondeur comprend I'étape
d’installation d’'un premier transpondeur contenant une premiére mémoire couplée a un premier consommable qui
est un consommable de type encre et dans lequel I'étape d’installation d’'un deuxiéme transpondeur comprend
I'étape d’installation d’'un deuxiéme transpondeur contenant une deuxi€éme mémoire couplée a un deuxieme con-
sommable qui est un consommable de type liquide de nettoyage.

Procédé selon la revendication 14, dans lequel I'étape d’installation d’'un premier transpondeur comprend I'étape
d’installation d’un premier transpondeur contenant une premiére mémoire couplée a un premier consommable qui
est un consommable de type téte d’'impression et dans lequel I'étape d’installation d’'un deuxiéme transpondeur
comprend I'étape d'installation d’'un deuxiéme transpondeur contenant une deuxi€me mémoire couplée a un deuxie-
me consommable qui est un consommable de type liquide de nettoyage.
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Procédé selon la revendication 14, comprenant aussi I'étape d’installation d’un troisiéme transpondeur contenant
une troisi€me mémoire couplée a un troisieme consommable, ledit troisieme transpondeur ayant aussi une adresse
de troisiéme transpondeur et étant adapté pour générer un deuxiéme signal électromagnétique en réponse a un
premier signal électromagnétique ayant 'adresse d’un troisieme transpondeur, la troisieme mémoire contenant des
données indicatives du type de consommable et dans lequel ledit émetteur-récepteur communique sélectivement
avec ledit troisiéme transpondeur en émettant un premier champ électromagnétique portant 'adresse d’un troisiéme
transpondeur, et en recevant un deuxiéme champ électromagnétique transmis par le troisiéme transpondeur.

Procédé selon la revendication 19, dans lequel I'étape d’installation d’'un premier transpondeur comprend I'étape
d’installation d’un premier transpondeur contenant une premiére mémoire couplée a un premier consommable qui
est un consommable de type support récepteur, dans lequel I'étape d’installation d’'un deuxieme transpondeur
comprend I'étape d’installation d’un deuxiéme transpondeur contenant une deuxiéme mémoire couplée a un deuxié-
me consommable qui est un consommable de type téte d’'impression et dans lequel I'étape d’installation d’un
troisieme transpondeur comprend I'étape d’installation d’'un troisieme transpondeur contenant une troisieme mé-
moire couplée a un troisieme consommable qui est un consommable de type liquide de nettoyage.

Procédé selon la revendication 19, dans lequel I'étape d’installation d’'un premier transpondeur comprend I'étape
d’installation d’un premier transpondeur contenant une premiére mémoire couplée a un premier consommable qui
est un consommable de type téte d’'impression, dans lequel I'étape d’installation d’un deuxi€éme transpondeur com-
prend I'étape d’installation d’un deuxiéme transpondeur contenant une deuxi€me mémoire couplée a un deuxiéme
consommable qui est un consommable de type encre et dans lequel I'étape d’installation d’un troisi€me transpondeur
comprend I'étape d’installation d’un troisiéme transpondeur contenant une troisieme mémoire couplée a un troisieme
consommable qui est un consommable de type liquide de nettoyage.

Procédé selon la revendication 19, dans lequel I'étape d’installation d’'un premier transpondeur comprend I'étape
d’installation d’'un premier transpondeur contenant une premiére mémoire couplée a un premier consommable qui
est un consommable de type téte d'impression, dans lequel I'étape d’installation d’'un deuxiéme transpondeur com-
prend I'étape d’installation d’'un deuxiéme transpondeur contenant une deuxi€me mémoire couplée a un deuxiéme
consommable qui est un consommable de type encre et dans lequel I'étape d’installation d’un troisi€me transpondeur
comprend I'étape d’installation d’un troisiéme transpondeur contenant une troisieme mémoire couplée a un troisieme
consommable qui est un consommable de type support récepteur.

Procédé selon la revendication 19, comprenant aussi I'étape d’installation d’'un quatriéme transpondeur contenant
une quatrieme mémoire couplée a un quatrieme consommable, la quatrieme mémoire contenant des données
indicatives du type de consommabile.

Procédé selon la revendication 20, dans lequel I'étape d’installation d’'un premier transpondeur comprend I'étape
d’installation d’un premier transpondeur contenant une premiére mémoire couplée a un premier consommable qui
est un consommable de type téte d'impression, dans lequel I'étape d’installation d’'un deuxiéme transpondeur com-
prend I'étape d’installation d’'un deuxiéme transpondeur contenant une deuxieme mémoire couplée a un deuxieme
consommable qui est un consommable de type encre, dans lequel I'étape d’installation d’un troisiéme transpondeur
comprend I'étape d’installation d’un troisi€me transpondeur contenant une troisieme mémoire couplée a un troisieme
consommable qui est un consommable de type support récepteur et dans lequel I'étape d’installation d’'un quatrieme
transpondeur comprend I'étape d'’installation d’'un quatriéme transpondeur contenant une quatrieme mémoire cou-
plée a un quatrieme consommable qui est un consommable de type liquide de nettoyage.

Procédé selon I'une quelconque des revendications 14 a 24, dans lequel le transpondeur tire sa source d’alimentation
du premier champ électromagnétique.

Procédé selon la revendication 14, comprenant aussi les étapes d’utilisation d’'un algorithme d’interrogation de non
collision pour obtenir les adresses de chacun des transpondeurs.

17



EP 1 060 895 B1

b9g o4/
q9¢
___.. 265 ¥ aps
| -~ li ____.. _. .._____..
2/ . Pys __ [! __ N\ >
1 P/ DpC
- r— - / t X2
..________. ‘g .Wb.ﬁ-. P9S B
____ 05" 0 || :
.._____—__. _____.-____. VN
oo T [ by
A1V b€ - o€
oS

8/
b9g

c/

499

ol\.\.. o cc

0S

18



EP 1 060 895 B1

c 9/

19

HOLIMS —
ONIX3TdILINW[ 43N 130SNVHL
995 | 7
296 Mh os
09g
P96 _U— .
@ ﬁl\\ \ J
syl = e & AN (
I 310SN0D
\W h\hl‘o ;b 0.\6%\ oS T0HLINOD
il Y L
, ) - 996
Q Pb/ 9/ N .
vws | ° ‘ b \vh\o 7
i
vigan QVIHLNIN g B
hys \ 227 ce



S54a

v e bui, '
S54g W | .

- FlIG. 3



	bibliography
	description
	claims
	drawings

